Poly(adp-ribose) polymerase-1 regulates Tracp gene promoter activity during RANKL-induced osteoclastogenesis.
The Tracp gene encodes an acid phosphatase strongly upregulated during osteoclastogenesis on RANKL treatment. Using the mouse osteoclastic model RAW264.7, we studied Tracp gene expression, and we identified PARP-1 as a transcriptional repressor negatively regulated by RANKL during osteoclastogenesis. The Tracp gene encodes an acid phosphatase strongly expressed in differentiated osteoclasts. TRACP enzyme has a dual role and is involved in (1) the regulation of the biological activity of the bone matrix phosphoproteins osteopontin and bone sialoprotein and (2) the intracellular collagen degradation. Based on our previous work on Tcirg1 gene expression, and using data available in the literature, we focused on a 200-bp sequence located upstream the Tracp gene transcriptional start to identify binding activities. We first performed siRNA transfections and RAW264.7 cell treatment with an inhibitor of poly(ADP-ribose) polymerase-1 (PARP-1) activity. After EMSA and supershift experiments, we measured the promoter activity of wildtype and mutant constructs throughout the osteoclastic differentiation. We first showed that depleting PARP-1 mRNA in the pre-osteoclastic cell line RAW264.7 results in an increase of both matrix metalloproteinase 9 and TRACP mRNA expression (3.5- and 2.5-fold, respectively). Moreover, in response to 3-aminobenzamide treatment, we measured a weak stimulation of MMP9 mRNA expression, whereas up to a 2-fold enhancement above the control condition of TRACP mRNA expression was observed. We next identified in the -839/-639 Tracp promoter region a PARP-1 binding site, and supershift experiments showed the interaction of a PARP-1 binding activity with the Tracp promoter sequence -830/-808. Finally, RAW264.7 cell transfection with a promoter construct mutated for this PARP-1 interacting sequence showed the functionality of this site within intact pre-osteoclastic cells. In this study, we provide evidence that the transcriptional activity of the Tracp gene, in pre-osteoclastic cells, is negatively regulated by the binding of PARP-1 protein to a potential consensus sequence located in its promoter region. Taken together with our previous results related to the control of Tcirg1 gene expression, our data suggest that PARP-1 exerts a pivotal role in the basal repression of genes that are upregulated during RANKL-induced osteoclastogenesis.